Phenotypic effects of heterozygosity for a BRCA2 mutation.
Heterozygous carriers of mutations in the BRCA2 gene have a high risk of developing breast and other cancers. In these individuals, BRCA2 appears to act as a tumour suppressor gene, in that loss of the wild type allele is frequently observed within tumours, leading to loss of BRCA2 function. Because BRCA2 functions in DNA repair via homologous recombination, this leads to genomic instability. However, it is unclear whether loss of the wild type allele is stochastic or if heterozygosity for BRCA2 mutation carries a phenotype that contributes to tumorigenic progression. Here we demonstrate that, in a specific vertebrate cell type, the chicken B cell line DT40, heterozygosity for a BRCA2 mutation has a distinct phenotype. This is characterized by a reduced growth rate, increased cell death, heightened sensitivity to specific DNA damaging agents and reduced RAD51 focus formation after irradiation. Thus in certain cell types, genome instability might be driven directly by heterozygosity for BRCA2 mutation.